example, in a species such as the dog, it is of obvious importance to determine whether the sinus involved in this infection is similar to that of man or whether it has a different drainage mechanism. As may be seen in Fig. 1 , the maxillary sinus of a dog actually has a ventral and a dorsal opening and is more a recess than a sinus. The question of the degree to which the turbinates are involved with a particular infection obviously depends somewhat on the amount of surface epithelium. The complex turbinates of species such as the ferret or the cat (Fig. 2) can filter a large number of particles out of the air before it gets to the olfactory mucosa or down to the lungs. These are entirely different from the small blunt turbinates of man. The extent of the olfactory area itself may vary greatly among the different species. Its total area reflects the degree to which a species is dependent upon offactory activity in its responses to the variety of environmental stimuli. There are several accessory organs in the upper respiratory tract, including the lateral nasal gland, which has been shown by to be involved in the excretion of excess salt in a number of sea birds. However, this cannot be its only function, for, as seen in Fig. 3 , large lateral nasal glands are present also in a variety of mammals and in in nonmarine birds. It is large in the common chicken which does not drink sea water and thus has no apparent need for excreting excess salt.
We mentioned the question of "true" sinuses. It is apparent that the question of whether olfactory epithelium extends, for instance, into a dog's or a cat's sinus depends upon one's definition of a sinus. Some of the larger ungulates have extensive "true" sinuses in the bony skull which far exceed in complexity those of man (Fig. 4) . More information about such air spaces as they have evolved in individual species is clearly needed before generalizations about their function are justifiable.
Cilia and mucus have been associated in the animal kingdom for a long time both in the evolution of species and the development of individual species. The functional association of the two constitutes the ciliary-mucus blanket, formed when a film of mucus is excreted onto a ciliated surface which carries that blanket in a particular direction. This directional flow is a recognized characteristic of the upper and lower respiratory tracts. Lucas and Douglas (12) , in their clear description of this motion observed on several domestic animals, showed that the blanket did not simply flow anteroposteriorly but flowed anteriorly from the cribriform area and either turned downward and backward into the pharynx or went into the vestibule. Much particulate debris is thus carried to the posterior region of the pharynx and so brought to a spot where it may either come in contact with a lympathic ring or with tonsillar tissue. Most of the blanket and its debris is presumably swallowed. In the primates no narially directed flow has been described.
Recently we have been examining the pattern of the mucous glands in the upper respiratory tracts of several birds (3a) . This has been done by staining whole mounts of nasal organs by a modification (13) markedly inhibited in its function, whereas the cilia do not seem to be equally affected. Whether this has an effect on susceptibility to infection we do not know, but if the primary function of the mucous blanket, which is to trap and dispose of particulate debris, is related in any way to the defensive mechanism, we should expect some effect.
We mentioned earlier that the mucociliary function is a common mechanism throughout the invertebrate and vertebrate kingdoms. In the invertebrates it is a feeding mechanism whereby particles of certain sizes are caught and pulled into Fig. 7 , in these preparations there was indeed an increase in the number of infected cells. This is in marked contrast to the almost uniform decrease in the number of infected cells when the virus was placed onto the organ cultures of epithelium (Fig. 8 ) and when we limited our studies to the mucosa itself.
We then turned to a studv of the trachea. The intact tracheas of chicks were used and we found a 100-fold drop occurring in the number of infected cells over a period of 4 or 5 hr (Fig. 9) . Obviously the infection became established in the tissue after that time, for when the cultures were followed for a period of 10 to 24 hr, the gradual increase subsequent to this initial drop was easily demonstrated. The explanation of these particular findings seems rather obvious when one compares the reaction of human embryonic tracheal epithelium to influenza virus; there is an apparent sloughing of the cells of the mucosa out into the mucus overlying the mucosa (3). It is well known that the initial phase of this virus infection is limited to a period of some 4 to 8 hr, the time varying with the dose of virus given and presumably with the multiplicity of the virus infection (Fig. 10) .
Our results suggest that the specialized epithelium readily becomes infected during the first hour of exposure and that continued secretion of the mucus into the surface area prevents further infection. Subsequently as the cells become changed by the presence of the virus, they lose their capacity to stick to each other and are pushed out by the epithelium into the mucosa.'
In measuring the actual number of infected cells that are present we have limited our studies to the intact epithelium and have washed away the sloughed cells. Many types of epithelium may be studied by this means. We have grown adult human bronchus successfully for a period of 1 to 2 months by the organ culture technique and have studied the reaction of the epithelium to various agents. The cultivation and maintenance of such mucosae is not difficult and offers an excellent method for studying the relationship of specialized epithelial cells to respiratory infections.
We have just begun the study of the relationship of the number of infected cells in the upper respiratory tract to the dose of virus which has been inoculated. 
